Summary : The DNAs of 14 strains of varicella-zoster virus (VZV) isolated from epidemiologically unrelated individuals were analyzed by restriction endonuclease cleavage and agarose gel electrophoresis. Small but distinct differences in restriction patterns between the isolates were observed when the DNAs were digested with each of four enzymes examined (EcoRI, Sail, Pstl, and Hind III) . Six out of 14 isolates (43%) were lacking the Pstl cleavage site between K and N fragments; one isolate was lacking the Hind III cleavage site between M and N fragments.
Introduction
Varicella-zoster virus (VZV) is one of six human herpesviruses and the causative agent of chickenpox and zoster. The genome of VZV is a linear double stranded DNA of approximately 80 x 106 daltons in size (Dumas et al. 1980 ) and consists of two covalently linked sequence regions. The short sequence region is found to be in either of two inverted forms with respect to the long sequence region (Dumas et al. 1981; Ecker et al. 1982; Straus et al. 1982) , while the inverted form of the long region is present in only a small proportion of viral genomes (Davison, 1984; Kinchington et al. 1985) .
In the case of herpes simplex viruses, the DNAs are digested with restriction endonuclease, and differences in DNA sequences were analyzed after separation of the fragments by agarose gel electrophoresis; this method for discrimination of virus isolates is now widely applied in molecular epidemiological studies of herpes simplex viruses (Roizman and Tognon, 1983) . Similar attempts with respect to DNAs obtained from clinical isolates of VZV have been made by several investigators (Oakes et al. 1977; Richards et al. 1979; Straus et al. 1981; Zweerink and Morton, 1981; Martin et al. 1982; Straus et al. 1983; Roizman et al. 1983; Mishra et al. 1984; Hondo et al. 1987 ). (Fig.3) . The loss of a Pstl cleavage site has been already reported by Hondo et al. (1987) , and it was clearly due to a base conversion of A to G in the Pstl recognition site ). The new fragment detected in strain IB was lower by 0.5 kb in molecular weight. It is not clear at present which fragment, K or N, is responsible for the 0.5 kb deletion.
In strain PK, two new fragments were detected in Hind III digest of DNA; one located between G and H, and the other between K and L. There was concomitant loss of three fragments, H, M and N. The molecular weight of the two fragments were 6.9 and 3.8 kb. The former equals the sum of the molecular weights of fragment H (4.8 kb) and M (2.0 kb) ; the latter corresponds to the sum of the molecular weights of M and N (1.8kb). This finding and the physical map of the VZV DNA (Fig. 3) suggest that the new fragments produced by the loss of Hind III cleavage site between fragments M and N. The numbers are molecular weights in kb. The maps are redrawn from Straus et al. (1982) for EcoRI; from Davison and Scott (1983) for Sail; from Hondo et al. (1987) for Pstl; and from Ecker and Hyman (1982) for Hind III. The map at the bottom shows the location of four variable regions (Straus et al. 1983; Hondo et al. 1987) Straus et al. (1983) showed variations in a few fragments of VZV DNAs produced by restriction endonucleases, and mapped these differences into three regions of the viral genome, I, 11, and III. Hondo et al. (1987) confirmed an additional variable region (IV) which is located in a right-hand portion within UL. We have analyzed DNAs of VZV isolated from epidemiologically unrelated individuals with four restriction endonucleases, EcoRI, Sail, Pstl and Hind III, and detected differences in some fragments between the isolates. All these fragments involved the variable regions reported by Straus et al. (1983) and Hondo et al. (1987) , and these regions make it possible to distinguish between virus isolates. The distinction of 14 isolates was possible by either EcoRI or Sail among four restriction endonucleases used, but not enough by Pstl or Sail.
We found the VZV genome to be lacking one Pstl cleavage site between fragment K and N; this site was described by Hondo et al. (1987 Hondo et al. ( , 1989 . Hondo et al. (1989) found the loss of this Pstl cleavage site in 25% of isolates (13 out of 52 isolates).
We found it in 43% of isolates (6 out of 14). Because fewer cases were examined at this time than by Hondo et al. (1989) , it is not clear whether or not there are any local differences of the cleavage site mutation. Other mutations devoid of specific cleavage sites with BanIII, SalI, BamHI and BglI in very small number of isolates (Hondo, 1989) . In the present study, we added a mutation that is lacking the In the present experiments, no changes were observed in restriction patterns with EcoR I , SalI, PstI and Hind III after 33 passages in HEL cells. No changes were observed after 46 passages in WI-38 cells but small differences were observed in the same cells after 72 passages (Zweerink et al. 1981) . Hondo et al. (1987) 
